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III BAB  

NAITILENEP EDOTEM  

 

.1.3  naitileneP pukgniL gnauR nad kejbO  

 padahret agrah ispesrep nad kudorp satilauk itilenem ini naitileneP

ep kejbO .nipS ikuzuS rotom adepes nailebmep nasutupek  ini naitilen

 nakukalid ini naitilenep isakoL .nipS ikuzuS rotom adepes kudorp halada

 .rumiT isakeB ,rotoM ayaJ isakeB imser lekgneb id  

1.1.3  lanoitanretnI ikuzuS libomodnI .TP ayniridreB harajeS  

 harajes nagned tiakret )23:7002( anirevlA atirP turuneM

dreb  iagabes halada lanoitanretnI ikuzuS libomodnI .TP ayniri

 : tukireb em haburid )ISI( lanoitanretnI ikuzuS libomodnI .TP  idajn

 naahasurep haubes nakapurem )MIS( rotoM libomodnI ikuzuS .TP

 5 nataukek nagned iridreb gnay )AMP( gnisa ladom namananep

 iagabes halada tubesret naahasureP .naahasurep haub )amil(

 :tukireb  

.1  oC gnireenignE & leetS orehodnI .TP  

.2  amatU libomodnI .TP  

.3   gnirutcafunaM aisenodnI ikuzuS .TP  

.4  yrtsudnI enignE ikuzuS .TP  

.5  yrtsudnI lacimehC tsriF .TP  
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 ( gnubagreb tubesret naahasurep amiL regrem  nagned )

 tarus iulalem aisenodnI kilbupeR nediserP irad naujutesrep

ediserP naujutesrep gnatnet nauhatirebmep  nadaB auteK irad n

 09 / AMP / I / 50 romon )NPKB( ladoM namananeP isanidrooK

 .TP ayniridreb iagabes itagnirepid nad ,0991 iraunaj 1 laggnatret

 ahasu gnadib malad karegreb gnay ,rotoM libomodnI ikuzuS

reM rotomreb naaradnek natikarep nad nenopmoK irtsudnI ek 

.)libom( tapme ador nad )rotom adepes( aud ador ikuzuS  

 reb rotoM libomodnI ikuzuS .TP tasup rotnak isakoL  id ada

 8 .vaK onoyraH .TM nalaJ id libomodnI amsiW  .rumiT atrakaJ

 kutnu nakgnades ,nawayrak 413 helo gnukudid ini tasuP rotnaK

esret aynkirbap isakol  oluP id nial aratna ,tapmet aparebeb id rab

 naaradnek natikarep tasuP .nubmaT id nad ,gnukaC ,gnudaG

rem e  satisapakreb gnaro 0004 ± nawayrak halmuj nagned ikuzuS k

 rotom adepes tinu 000.002.1 nad libom tinu 000.001 iskudorp

t aynnatikarep tasuP .aynnuhatrep  nad atok urujnep amil id rabesre

: isakol )mane( idajnem  igabret  

.1  tnalP   natikareP( gnukac enignE ) 

.2  tnalP  ( gnudagoluP ecivreS  nad  selaS  ) 

.3  tnalP  )rotoM natikareP( nubmaT  

.4  tnalP  )liboM natikareP( II nubmaT  

.5  tnalP  gnadaC ukuS nalaujneP( trapS erapS   / traP erapS ) 

.6  )onoyraH .TM libomodnI amsiW( tasuP rotnaK  



74  
 

 

2.3  naitileneP edoteM  

   ed nad lasuak niased nakanuggnem ini naitileneP  turuneM .fitpirks

001:9002( artohlaM ) d lasuak niase   babes tafisreb gnay nagnubuh utiay

gnisam irad tabika -  kutnu nakukalid lasuak naitilenep ,lebairav gnisam

atkaf helorepmem -  uata nagnubuh irad sisetopih naitkubmep uata atkaf

gnisam irad huragnep -  lasuak tafisreb ini naitilenep malaD .lebairav gnisam

u utiay babes huragnep tahilem kutn -  kudorp satilauk lebairav aratna tabika

 .nailebmep nasutupek padahret agrah ispesrep nad  

  t )39:9002( artohlaM turunem nakgnadeS  fitpirksed niased nauju

 gnay naitilenep utiay utauses nakispirksednem kutnu halada  gnacnarid

 ,isaulavegnem ,nakutnenem malad nasutupek taubmep utnabmem kutnu

 ini naitileneP .halasam nakhacemem malad kiabret fitanretla hilimem nad

 anamiagab sisilanagnem uata iuhategnem kutnu utiay fitpirksed tafisreb

lebairav - ek ihuragnepmem gnay lebairav  itupilem nailebmep nasutup

  .agrah ispesrep nad kudorp satilauk  

  dotem halada ini naitilenep kutnu nakanugid gnay edoteM  .ievrus e

691:9002( artlohaM turuneM  gnay renoiseuk rutkurts utiay ievrus edotem )

d nad isalupop utaus irad lepmas adapek nakirebid  kutnu gnacnari

.nednopser irad kifiseps gnay isamrofni naktapadnem  
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3.3  naitileneP lebairaV isasilanoisarepO  

1.3 lebaT    

naitileneP lebairaV isasilanoisarepO  

lebairaV  isnemiD  rotakidnI  
X( kudorP satilauK 1  )  

 halada kudorp satilauk
 asaj uata kudorp kitsiretkarak

ap gnutnagreb gnay  ad
 kutnu aynnaupmamek

 naksaumem  nahutubek
d gnay naggnalep  nakatayni

 .nakisakilpmid uata  reltoK
 ,gnortsmrA nad ( )352:0102 . 

 

 

 

ecnamrofreP  
 nagned nagnubuhreB
 rasad isarepo kitsiretkarak

kudorp haubes irad . 

 

.1  natapeceK . 

.2   malad namayN
.aradnekreb  

.3   malad haduM
.naisarepognep  

ytilibaruD  
 amal apareb itrareb gnay
 gnay kudorp rumu uata
 nahatreb natukgnasreb
 tubesret kudorp mulebes

.itnagid surah  

.1  .rakab nahab tirI  

.2  .sulah nisem arauS  

ytilibaileR   
 awhab satilibaborp halada
 ajrekeb naka kudorp
 uata naksaumem nagned
 utkaw edoirep malad kadit
 licek nikameS .utnetret
 aynidajret nanikgnumek
 kudorp akam nakasurek

.nakladnaid tapad tubesret  

.1   nisem nahat ayaD
huggnat . 

.2   ydoB  nipS ikuzuS
kasur hadum kadit . 

.3   hadum gnadac ukuS
helorepid . 

.4  isnarag aynadA . 

scitehtseA  
 nagned nagnubuhreb
 nalipmanep anamiagab
 irad tahilid asib kudorp
 nad ,uab ,asar ,kapmat

.kudorp irad kutneb  

.1  kudorp niaseD . 

.2  .anraw isairav  

ytilauQ deviecreP  
id gnires  nakapurem gnalib

 naanuggnep irad lisah
 gnay narukugnep
 kadit araces nakukalid
 tapadret anerak gnusgnal
 awhab nanikgnumek
 itregnem kadit nemusnok
 isamrofni nagnarukek uata
 gnay kudorp sata
 ,idaJ .natukgnasreb
 nemusnok ispesrep
 tapadid kudorp padahret

h irad  ,kerem ,agra
 nad ,isatuper ,nanalkirep

.lasa aragen  

.1   ikilimem naahasureP
kiab gnay isatuper .  

.2   ikilimem kudorP
kiab gnay isatuper . 

.3  nalki isamrofnI . 
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X( agraH 2)  halada agrah

 surah gnay gnau halmujes

 gnaroeses helo nakrayabid

 malad kah helorepmem kutnu

kanuggnem  na  .kudorp

 ,la.te nikswaH ( )12:7002  

 

 

ecirP fo eloR evitageN  
 idajret agrah fitagen nareP
 iggnit gnay agrah akitek
 fitagen kefe naklubminem
 nanigniek padahret

.nemusnok ilebmem  

.1   agrah nagnotoP

( ssenenorp elas ). 

.2   agrah isamrofnI

( msinevam ecirp ). 

 

ytivitisneS ecirPremusnoC  
 agrah naakepek awhaB
 nakapurem nemusnok adap
 nakhabmatid gnay tobob
 naialinep malad agrah adap
 araces nemusnok
 ianegnem huruleynem
 kirat ayad uata naanugek

.kudorp utaus  

.1   nakgnabmitrepmeM
 surah gnay agrah

 akitek rayabid
 naksutumem

kerem ilebmem . 
.2   nueK  nagnut

 kudorp ikilimem
 agrah nakgnidnabid

id gnay b raya . 
.3   ikilimem kereM

( ialin eulav )  kiabret
 nakgnidnabid

kerem - .nial kerem  
)Y( nailebmeP nasutupeK  

 halada nailebmep nasutupek
 anamid sesorp haubes
 lanegnem nemusnok
 iracnem ,aynhalasam
 kudorp ianegnem isamrofni
 nad utnetret kerem uata
 kiab aparebes isaulavegnem

gnisam -  fitanretla gnisam
 nakhacemem tapad tubesret
 naidumek gnay ,aynhalasam

agnem  adapek har  nasutupek
nailebmep .  ,hcleB nad hcleB

( )311:9002  
 

noitingoceR melborP  
 ialumid nailebmep sesorP
 ilanegnem ilebmep akitek

.nahutubek uata halasam  

.1   nahutubuk aynadA
 rotom isatropsnart
 irad sabebret raga

.natecamek  
.2   nahutubek aynadA

.utkaw naneisifeek  
hcraeS noitamrofnI  

 gnay nemusnoK
 aynnahutubek gnasgnaret
 kutnu gnorodret naka
 gnay isamrofni iracnem

.kaynab hibel  

.1   isamrofni iracneM
.isivelet id nalki  

.2   isamrofni iracneM
 id bulC nipS ikuzuS

.tenretni  
.3   isamrofni iracneM

.tenretni id kudorp  
hcraeS fo noitaulavE  

nakanuggnem nemusnoK  
 isaulave nakukalem kutnu

retla .fitan  

.1   kudorp niaseD

kiranem . 

noisiceD esahcruP  
 gnay kerem ilebmem utiay

.iakusid gnilap  

.1   nagned nikaY
.nasutupek  

.2   nahilip idajneM
.nemusnok  

 :rebmuS d  haloid ata itilenep  

.4.3  ataD nalupmugneP edoteM  

ilenep ,ini naitilenep malaD  atad rebmus aud nakanuggnem it  utiay

 iulalem itilenep helorepid remirp ataD .rednukes nad remirp atad rebmus

enoiseuk  lisah  nad   aracnawaw  nednopser helo  isiid  gnay  r  isireb  gnay
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nef nad tapadnep o  ini naitilenep keybo irad anem  huragnep ratupes utiay

 nailebmep nasutupek padahret agrah ispesrep nad kudorp satilauk lebairav

 .nipS ikuzuS rotom adepes  

.5.3      lepmaS nad isalupoP nautneneP kinkeT  

09:8002( onoyiguS turuneM ) p  isalupo neg hayaliw halada  isasilare

 nad satilauk iaynupmem gnay keybus uata keybo sata iridret gnay

 nad irajalepid kutnu itilenep helo nakpatetid gnay utnetret kitsiretkarak

aynnalupmisek kiratid naidumek .  halada ini naitilenep malad isalupoP

 kilimep  nakukalem gnades gnay nipS ikuzuS rotom adepes  ecivres  id

b utiay naitilenep isakol  ,rotoM ayaJ isakeB imser lekgne .rumiT isakeB  

19:8002( onoyiguS tapadnepreb )   awhab s  nanupmih halada lepma

pid gnay atoggna aparebeb irad iridret lepmaS .isalupop irad naigab  hili

alupop irad  aparebeb ,nial atak nagneD .is rusnu ,aumes kadit ipat -  rusnu

.lepmas kutnebmem naka isalupop irad  

 ini naitilenep malad nakanugid gnay lepmas nalibmagnep edoteM

 halada non gnilpmas ytilibaborp 59:8002( onoyiguS turuneM . m )  edote

non gnilpmas ytilibaborp  t gnay lepmas nalibmagnep kinket halada  kadi

 gnay gnaulep irebmem  kutnu isalupop atoggna uata rusnu paites igab amas

 kinket nakgnadeS .lepmas idajnem hilipid  gnilpmas ytilibaborpnon  gnay

 halada nakanugid evisoprup  gnilpmas M . iguS turune onoy  99:8002(  )

 evisoprup  gnilpmas  nagnabmitrep nagned lepmas nautnenep kinket utiay

 .utnetret aitilenep ,lepmas naruku nakutnenem kutnU  nakanuggnem ini n
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 nivolS sumur  halada tapadid gnay isalupop anerak etinif  nivolS sumuR .

 : tukireb iagabes  

N + 1( / N = n e2) 

  = n lepmas naruku  

  = N isalupop naruku  

    = e  nesrep uata naknigniid gnay )naitilenep satab( sitirk ialin

k naraggnolek nahalasek anerak naitiletkadite   nalibmagnep

.isalupop lepmas  

aJ isakeB imser lekgneb irad tapadid gnay atad nakrasadreB  ay

 nakukalem gnay nipS ikuzuS anuggnep halmuj rotoM  ecivres  amales

 nagned gnutihid alib aggniheS .nemusnok 592 iapacnem ,1102 nuhat

 lepmas halmuj naklupmisid tapad ,%5 rorre radnats nagned nivolS sumur

nopser 071 rasebes ini naitilenep malad nakanugid gnay .ned  

.6.3       sisilanA edoteM  

 .trekiL amil alaks metsis halada iakapid gnay ialin alakS  turuneM

532:9002( artohlaM  :)  nagned narukugnep alaks utaus halada trekiL alakS

 tagnas ek iapmas ujutes kadit tagnas irad isairavreb gnay nopser irogetak

 gnay ,ujutes  haubes nakisakidnignem kutnu nednopser naksurahgnem

 naataynrep naiakgnares padahret naujutesrep kadit uata naujutesrep takgnit

 nakanugid gnay trekil alakS .natlumis keybo nagned nagnubuhreb gnay
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5 alaks halada - s kadit tagnas :tukireb naialinep nagned kitit  kadit ,)1( ujute

ugar ,)2( ujutes -  ,)4( ujutes ,)3( ugar  .)5( ujutes tagnas nad  

 nakanuggnem naitilenep lebairav renoiseuk naynatrep paiteS

K .pututret naaynatrep  trekil alaks nakanuggnem ini renoiseu  :utiay  

.1  )STS( ujuteS kadiT tagnaS  1 = tobob irebid  

.2   )ST( ujuteS kadiT  2 = tobob irebid  

.3  ugaR -R uga  )GR(  3 = tobob irebid  

.4   )S( ujuteS  4 = tobob irebid  

.5  juteS tagnaS  )SS( u  5 = tobob irebid  

 nagned isasiretupmok araces nakukalid atad nahalogneP

 nakanuggnem  erawtfos ( SSPS tS  ecivreS dna tcudorP lacitsita noituloS  )

61 isrev irad nahibeleK .0.   erawtfos ognem upmam halada ini  atad hal

 raseb halmuj malad  atad sisilana lisah nakisasilausivmem upmam nad

.kiranem nad taruka araces  

 malad nakanugid gnay atad sisilana nad nahalognep edoteM

:utiay ini naitilenep  

.1.6.3 satilibaileR nad satidilaV ijU  

 renoiseuk ,nednopser adapek nakrabesid renoiseuk mulebeS

 raga ,aynsatilibailer nad satidilav ijuid surah uluhad hibelret tubesret

 nad nahasbaek itkubret nakanugid gnay lebairav uata nemurtsni

 .aynnaladnaek  
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v naijugneP  isalerok kinket nakanuggnem nagned nakukalid satidila

tnemom tcudorp  isalerok kinkeT . tnemom tcudorp   awhab nakataynem

 ialin nakrasadreb naem  r irad -  dilav nakatakid tapad lebairav ,gnutih

alibapa  naem  r- .0 > gnutih nim nednopser halmuj nagned( 163  lami

.0 = α nad 03 kaynabes  .)50  

 ini naitilenep ,renoiseuk satilibailer iju kutnu aratnemeS

 kinket nakanuggnem hcabnorC aplA   renoiseuk awhab nakataynem gnay

em alibapa lebailer nakatakid .0 irad hibel ahplA ialin ikilim  turunem 6

D malad narakeS u  ontayirP iw .)62:9002(  

2.6.3  )satiraeniL nad satilamroN( rasaD ismusA ijU  

.1  satilamroN ijU   

 atad isalupop hakapa iuhategnem kutnu nakanugid satilamron ijU

 kutnu nakanugid aynasaib ini ijU .kadit uata lamron isubirtsidreb

 rukugnem lavretni ,lanidro alaksreb atad   sisilana akiJ .oisar nupuata

h satilamron nataraysrep akam ,kirtemarap edotem nakanuggnem  sura

 ihunepret  .lamron isubirtsid irad lasareb atad utiay  iwuD turuneM

j )82:9002( ontayirP em akam ,lamron isubirtsidreb kadit atad aki  edot

 halada nakanugid gnay cirtemarapnon citsitats  .  artlohaM turuneM

 ialin ikilimem gnay ledom halada kiab gnay iserger ledom )732:9002(

 .lamron isubirtsidret gnay laudiser  satilamron iju ,ini naitilenep malaD

 iju halada nakanugid gnay orogomloK elpmaS enO v- vonrimS   nagned
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m .0 isnakifingis farat nakanuggne  isubirtsidreb nakataynid ataD .50

kifingis akij lamron .0 uata %5 irad raseb hibel isna .50  

.2  satiraeniL ijU  

 lebairav aud hakapa iuhategnem kutnu naujutreb satiraenil ijU

 iaynupmem nagnubuh  ata raenil gnay  ini ijU .nakifingis araces kadit u

 uata isalerok sisilana malad taraysarp iagabes nakanugid aynasaib

 nakanuggnem nagned SSPS adap naijugneP .raenil iserger  rof tseT

ytiraeniL  isnakifingis farat nagned  .0  nakatakid lebairav auD .50

il gnay nagnubuh iaynupmem  isnakifingis alib raen  )ytiraenil(  gnaruk

.0 irad .%5 uata 50  

3.6.3  )satisitsadekoreteH nad satiraenilokitluM( kisalK ismusA ijU  

.1  satiraenilokitluM ijU  

egnem kutnu nakanugid satiraenilokitlum ijU  uata ada iuhat

 aynada utiay ,satiraenilokitlum kisalk ismusa nagnapmiynep aynkadit

 ledoM .iserger ledom malad nednepedni lebairav ratna raenil nagnubuh

 .satiraenilokitlum halasam aynada kadit naktaraysnem kiab gnay iserger

da nagned naktabikaid gnay kapmaD  nial aratna satiraenilokitlum ayna

:utiay  

.a   ialiN rorre dradnats  gnisam kutnu -  idajnem neisifeok gnisam

.hadner idajnem gnutih t aggnihes ,iggnit  

.b  etamitse fo rorre dradnatS   nagned iggnit nikames naka

.nednepedni lebairav aynhabmatreb  

.c  gnisam huragneP - .isketedid tilus nednepedni lebairav gnisam  
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ismusa nagnapmiynep iradnihgnem kutnu ,ini naitilenep adaP  

 ialin tahilem naka satiraenilokitlum kisalk  ecnairaV F noitalfnI rotca  

runeM .iserger ledom adap )FIV( 9002 ,ontayirP malad( osotnaS tu  ,)93 :

 aynmumu adap  tubesret lebairav akam ,5 irad raseb hibel FIV akij

.aynnial sabeb lebairav nagned satiraenilokitlum nalaosrep iaynupmem  

 
.2  oreteH ijU s satisitsadek  

oreteh ijU s  uata ada iuhategnem kutnu nakanugid satisitsadek

oreteh kisalk ismusa nagnapmiynep aynkadit s  aynada utiay ,satisitsadek

 adap natamagnep aumes kutnu laudiser irad nairav naamaskaditek

 aynada kadit naktaraysnem kiab gnay iserger ledoM .iserger ledom

oreteh halasam s oreteh anerak ,satisitsadek s  nakbabeynem satisitsadek

t idajnem rotamitse uata riskanep  neisifeok ialin nad neisife kadi

 edotem aparebeb tapadreT .iggnit tagnas idajnem naka isanimreted

oreteh naijugnep s  iju nakanuggnem ini naitilenep malad ,satisitsadek

ienL( laudiser ialin nakisergerem utiay ,kraP 2 gnisam nagned ) -  gnisam

rK .nedneped lebairav :tukireb iagabes halada naijugnep aireti  

.a   akiJ –t  lebat ≤  gnutih t ≤  tapadret kadit akam ,lebat t

oreteh s .satisitsadek  

.b  gnutih t akiJ  >  uata lebat t - gnutih t   < -  tapadret akam ,lebat t

oreteh s .satisitsadek  
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4.6.3  )t ijU nad F ijU( adnagreB raeniL isergeR sisilanA  

.1  F ijU  

 nednepedni lebairav huragnep tahilem kutnu nakanugid F ijU

masreb araces nedneped lebairav nagned a-  F ialiN .natlumis uata amas

tukireb iagabes sumur nagned gnutihid tapad  : 

1kn/R1
k/RgnutihF 2

2

 

:nagnareteK  

R2 isanimreted neisifeoK =  

 nednepedni lebairav halmuJ =  k  

 lepmas atoggna halmuJ =  n  

 :naijugnep airetirk nagneD  

.a  tid oH  kalo > gnutih F akij  alin uata lebat F  raseb hibel nakifingis i

.0 irad .50  

.b   raseb hibel nakifingis ialin uata lebat F < gnutih F akij amiretid oH

.50.0 irad  

.2  t ijU  

 .adnagreb raenil iserger nakanuggnem ini naitilenep malad t ijU

 huragnep iuhategnem kutnu nakanugid t ijU  laisrap  kudorp satilauk

X( 1 X( agrah huragnep nad )Y( nailebmep nasutupek padahret ) 2  )

.)Y( nailebmep nasutupek padahret  
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      :tukireb iagabes naijugnep airetirk nagneD  

.a   akij amiretid oH –  lebat t ≤  gnutih t ≤  t  > nakifingis ialin uata lebat

.0 .50  

.b   uata lebat t > gnutih t akij kalotid oH –  < gnutih t -  ialin uata lebat

50.0 < nakifingis . 

5.6.3  isergeR naamasreP  

 nagnubuh hara iuhategnem kutnu nakanugid iserger naamasreP

gnisam hakapa ,nedneped lebairav nagned nednepedni lebairav aratna -

i lebairav gnisam  kutnu nad fitagen uata fitisop nagnubuhreb nednepedn

 nednepedni lebairav ialin alibapa nedneped lebairav irad ialin iskiderpmem

 naamasrep sitametam ledom nupadA .nanurunep uata nakianek imalagnem

 :halada nakukalid naka gnay naitilenep irad iserger  

+ a = Y  b1X1 b + 2X2 

:nagnareteK  

nailebmep nasutupeK =    Y  

atnatsnoK =     a  

b1b  2 iserger neisifeoK =  

X     1 kudorp satilauK =  

X     2 agraH =  

 
6.6.3  R( isanimreteD neisifeoK 2) 

 )87:9002( ontayirP iwuD turuneM a  iserger malad isanimreted sisilan

 nagnabmus esatnesrep iuhategnem kutnu nakanugid adnagreb raenil
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.nedneped lebairav padahret katneres araces nednepedni lebairav huragnep  

 :sumur nagned gnutihid tapad isanimreted neisifeok ialiN  

R2 xyr(  = 1)2 xyr( + 2)2 – xyr(.2 1 xyr(.) 2 xr(.) 1 x. 2) 

 1 – xr( 1x2)2 
 

 :nagnareteK  

R2     isanimreted neisifeoK =  

xyr 1 X aratna anahredes isaleroK = 1 Y nagned  

xyr 2 X aratna anahredes isaleroK =  2 Y nagned  

xr 1x  2 X aratna anahredes isaleroK = 1 X nagned 2 


